Evaluation of GATA-4 and GATA-5 methylation profiles in human pancreatic cancers indicate promoter methylation patterns distinct from other human tumor types.
The GATA-4 and GATA-5 transcription factors are increasingly recognized as playing a role in carcinogenesis of human tumors derived of endodermal and mesodermal origin. The pancreas is derived from endodermal tissues suggesting GATA-4 and GATA-5 gene methylation may play a critical role in the biology of human pancreatic cancer as well. We investigated GATA-4 and -5 by methylation-specific PCR (MSP) in normal and neoplastic pancreatic tissues, including isogenic xenografts or cultured cell lines derived from the coexistent primary cancer and/or metastases in patients with pancreatic carcinoma. The relationship of promoter methylation was correlated with mRNA expression for each gene, and methylation patterns were correlated with known clinicopathologic features of patients. GATA-4 demonstrated a significantly lower methylation frequency than GATA-5 in low passage pancreatic cancer xenografts or cell lines (1/34 versus 21/34, p < 0.001). GATA-4 and -5 were also evaluated in microdissected samples of normal duct epithelium and cancer from pancreas cancer tissues which confirmed infrequent GATA-4 methylation in pancreatic cancers as well as in normal duct epithelium. GATA-4 was frequently overexpressed at the mRNA level with 27 of 30 (90%) pancreatic cancers showing >5.0-fold overexpression compared to normal duct epithelial cells. By contrast, high frequency methylation of GATA-5 was confirmed in pancreatic cancers tissues, but was rarely methylated in normal duct epithelium, indicating hypermethylation of this gene during pancreatic cancer development. GATA-5 mRNA expression did not correlate with its promoter hypermethylation, and treatment with the demethylating agent 5-aza-2'-deoxycytidine only partially restored mRNA expression suggesting additional regulatory mechanisms of GATA-5 expression. The presence of GATA-5 methylation showed a trend towards worse long-term survival (14.0 +/- 9.2 months versus 19.5 +/- 3.9 months, p = 0.06). While hypermethylation of GATA-5 seems to be a universal feature among human tumors, infrequent methylation of GATA-4, and its corresponding overexpression, appears unique to pancreatic cancer from other tumor types reported thus far.